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| he burial of dead birds

s In trenches, open pifs,

and landfills is rarely an acceptable method of
dead bird disposal. In Arkansas and Alabama,
no new in-ground burial pits are perrhitted —
and states that do permit them consider this
option the least desirable method or the
method of last resort for mortality manage-
mient. Untl receritly, howevey, burial wag the
only practical method seme growers had fo dis-
pose of their dead birds — despite its potential
for water pollution. Its use is now hedged with
varioiis guidelines and' restrictions, such as
comstruction requiremients, loading rates, snd
setback distanres from ‘water resoirces, resi-
dencis, and property lines. In all cases, the pits
muist be fabricated.

Pit Design and Fabrication

A fabricated burial pit is an open-boltomed, re-
inforced hole in the ground that has one or
more openings at the top through which car-

casses are dropped. An airtight cover abdve the

openings prevents odors from escaping, Thepit
provides an environment in whick aercbic and
anaerobic microorganisms can cohsume most
of the organic material. Only the feathers and
bones should be left. Although disposal pits re-
quire minimal labor and supervision, t_hey
must be maintained in a sanitary, legal, and so-
cially acceptable manner.

Fabricated pits should be made of concrete
block, poured concrete, or treated Hmbers.
Some prefabricated pits can be purchased from
septic tank dealers and delivered to the farm
ready for installation. Under no circumstances,
however, should the pit be simply a hole in the
ground dug with a backhoe and lined with tin.
The decomposition process will produce very
little water inside the pit, but the pit should be
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covered with soil and planted to vegetation to '

CAITy water away from the pit and to protect it
fromi access by heavy equipmient.

The openirigs — alse called drop chutes —
are: made of plastic (PVC) pipes, which pro-
trude out of the mound at intervals of five feet.
The chutes should have tightly fitted but re-
miovablé covers. The botiom of the pit is
earthen with holes atintervals up the sides.

Location

Location guidelines established by state agen-
cies to protect water resources should be care-
fully observed. Generally, a disposal pit should
be located af least 200 to 300 feet from dwell-
ings and the nearest water well, 50 feet from

“property lines, 25 feet from the poultry house

and 100 to 300 feet from any flowing stream or
public body of water.

Before constructing a disposal pit, make
certain that the soil composition is accepiable.
Bedrock (especially limestone) and sandy soils
should be avoided. Locate pits in. soil where
good surface runoff will occur. Sandy seils are
not suitdble for pit installations.

To prevent groundwater contamination, the
pit's Jowest point should be at least five feet

above the highest known water table and at

least five feet above bedrock o keep cofitami-
nation from traveling along a rock fissure. To
prevent water from seeping into the pit, con-
struction on a slope, floodplain, or low-lying
area should be avoided and in some states is
not permitted.

Pit Size

The pit itself should be at least six feet deep
with reinforced walls. Its size will depend on
several factors, including the expected mortal-
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Praperly construdled disposal pits are made of
comerety Block, peured concrele; or freated
tirre b

ity rate of the flock, bird size, and ehviron-
mental conditons, Use the foﬂowmg tabie to
estimate pit size:

TYPE OF PIT SIZE IN CUBIC FEET:
MORTALITY . PER 1,000 BIRDS
Broilers ‘ 50
 Turkeys . 100
{to 18 weeks)
Layers (commem&!) 55

For broiler mortalities, for example, if you
have a 5 percent mortality rate in a flock of
20,000 and you raise five flocks per year; your
burial pit should contain at least 250 cubic feet
of disposal space That is, it should be about six
feet deep, six feet wide, and about: seven feet

-long. Sometimes it can be more convenient to
use several smaller pits to preveni overloading,
In cooler climates, the pit size should be larger

tion. Keep in mind that some states may have
maximuorm  loading rates depending’ on the
area’s vulnerability to groundwater pollution.

to accorunodate a slower rate of decomposi- -

Durability and Cost

‘The life of the pit will depend on: its location
and whether it is properly sized, constructed,

and managed. To ensure total decomposition,
the pit must be operated efficiently to protect
the bacterial populaton. High acidity, for ex-
ample, will retard the decomposition of dead
birds. Disposal pits are most efficient during
warmer months when bacterial action is great-
est. Decomposition is slowed by winter tem-
peratures ‘o by accumulation of water in the
pit. Grinding the carcasses or splitting open the

‘dead birds {puncturing the abdominal cavity)

will expel gases, increase the pit's efficiency;
and extend its life.

The cost of constructing disposal pits varies
widely depending ori the rmaterials used, site

‘conditions, and the size of the pit. Geologic con-

ditions — rocky soil, for examplé -~ can make
digging expersive. As pit size increases, heavier
construction is réquired for walls and tops; thus,
higher costs are iheurred. For & well-built pit, a
useful life of five years is not uncominon, anxd
some producers have reported that pits can be
useful for eight 1o 10 years. Replacement is re-
quired when the pit is full,

Operation

After a pit is constructed, producers should
check their facilitfies twice daily for mortalities
and tzansfer them immediately to the pit. (Cur-
rent law requires dead animals to be properly
disposed of within 24 hours.) Covers on the

drop chutes should be kept closed at all times'

to prevent odbr and réstrict access by children,
ardmals, and rodents. Certain insects in a dis-
posal pit are beneficial to the decomposition of
the carcasses, but insects should not be allowed
to develop into a nuisance. With proper han-
dling the disposal pit costs nothing to maintain
except for the labor of collecting the carcasses.

Drawbacks

Burial pits may attract flies and scavengers,
and they may emit offensive odors. Further, to-
day’s farm may have insufficient land space for
burial pits, or the capacity of the pits may be
lirnited in winter, If the oxygen supply is insuf-

ficient, the decomposition process will be ar-

rested. Slacked lime can be added to the burial
pit to break down the tissue of the dead birds. It

2 BURIAL PITS: ADISPOSAL METHOD FOR DEAD BIRDS
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will also, in effect, sterilize the remains. ¥f the
site has poor scils or a high water table,
groundwater pollution is a distinct possibility:

Before constructing or installing.a prefabri-
cated disposal pit; ‘poultry producers. should
consult with their state’s veterinary specialist,
other agricultural offices, and environmental ox
natural resource agencies. These agencies may
regulate the use of burial pits or disallow their

use entirely, 50 seeking expért guidance before

production begins often saves fime and money.
Local USDA Natural Resources Conservation
Service or Cooperative Extension Service of-
fices ¢an provide technical assistance to grow-
ers who want to nse disposal pits as part of
their mortality management plans.
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Encineration,‘ or caemation,
is & safe method of carcass
disposal and may be the method of choice in ar-

eas plagued by poor drainage and rocky soils.

The major advantage of incineration is its abil-
ity to curfail disease. It is biologically: secure,
and it does not create water pollution prob-
lems. Even its by-product — ashes — is mini-
tnal, easy to dispose of, arid unlikely to atiract
roderits or pests,

Omn the other hand, incinerztors can be a
costly item to install and operate and are ex-
pected to become more expensive as fuel costs:
rise. Further, while incineration destroys patho-
gens and poses o risk to water, its effect on air
quality must be carefiilly monitored by poultry
growers who choose this method of mortality
management.

Incineration is not, then, a casual or inex-
pensive tridertaking. Barrels. or other howme-
made vessels are unsatisfactory burners and
have serious consequences for the grower if
they resultin air pollution or unpieasant odors.
Using incineration to manage poulry mortali-
fies must be carefully planned: it must comply
with dead animal regulations, meet-all air qual-
ity standards, and justify investments in com-
mercial equipment and the risk of increasing
energy Costs.

Notwithstanding these drawbacks, incin-

eration is biclogically the safest method of mor-

tality management and simultaneously “the

method most Lkely to protect water resources.
Producers considering this methed of moertality
management should consult with their state’s
agricultural, environmenial, and  veterinary
medical agencies on the best way to incorporate
this method. Agricultural incinerators do not
generally require 2 permit, but they are de-
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INCINERATION — A

YeaDp BIirDs

signed to handie Type 4 wastes (e.g, anjthal re-
mains, carcasses, organs, and solid tissue from
farms and aribmial labs), but not other wastes

(&.g., plastics and other organics).

Good Incinerator Design
A variety of conmumercial incinerators are avail-
able, and each one should be instalied according
to the manufacturer’s specifications and local
codes — typically outside, but under a roofed
structure and away from any combustibles.
Incinerators should be sturdily built and
able to accommodate daily mortalities. Indeed
they should be sized to handle large loads and
high temperatures; however, very large-scale
loads, for example, loads rupning over 100
pounds per hour may require an operating per-
mit. Growers should carefully estimate the ca-
pacity needed to manage daily mortalities and
include other disposal methods in their re-
source management plans to cover situations in
which hieavy, unexpected losses can ocour.,

CARTP220185



Case 4:05-cv-00329-GKF-PJC Document 2505-7 Filed in USDC ND/OK on 08/20/2009

An incinerator’s material qualities are un-

likely to become & problem if the unit is bought

from a reputable dealer since stainless, alumin-
ized, or heat-tempered steel is commonly used in
their construction. Insulated rmodels and those

with heat shields may save energy and minirnize.

the unit's exterior temperature. These that have
automatic controls will be more convenient and
perhaps more ecoromical,

Location and Operation

Incinerators should be used daily, so puiting
them iri an area convenient to the pauiltry hiousé
will contribute to better management. Shelter-
ing the incinerator from inclement weather will
extend the life of the unit. For best resulls, itcan
beplaced on a concrete slab.

To svoid nuisance complaints, iocate the
unit downwind of the poultry house, resi-
dences, and neighbors” residences. Finally, al-
ways check that the discharge stack is far
enough away from trees or wooden structures
t avpid fires, since incinerafors burm at in-
ténsely high temperatures. .

Incinerator Costs
Cost is no doubt the chief factor Hmiting the
use of incineratiof in mortality management.
The total investrnent includes the initizl pur-
chase, subsequent maintenance, and the inter-
play between the rate of burn and the price of
fuel. Equipment costs vary depending on the
size and type of the inciherator Afterburner de-
vices that recycle the fumes will help control
odors and dust but will likely be priced as ac-
cessories. Expendable parts and grates will
alse need to be replaced periodically: — per-
* haps every two or three years — and the whole
systerd may need.replacement (or overhaub)
. every five to seven years.

The rate of burn will vary depending on the
weight, moisture, and fat content of the car-
casses and on the loading capacity of the unit
(e.g., incinerators may have to be joaded sev-
eral fimes to handle a day’s mortalities). As-
suming an average burn tate of about 65
pounds per hour {based on past experience),

and a fuel cost of $0.61 per gallon, a grower will
expend $3.50 per day to incinerate 100 pounds
of mortalities (1990 estimates). If fuel prices in-
crease, 5o will the cost of each day’s bumn.

Growers have for the most part been un-
willing to risk the high costs involved in this
process, since they have no. control over the
price of fuel, and because the choice of incinera-
tion also means the loss of any nutrient value
that the mortalities might have had if com-
posted. for land applications or rendered for
other uses.

New technology may be the key to chang-
ing attitudes about incineration. Influenced by
technological advances, current manufacturing.
specifications are producdng a generation of in-
cinerators that last longer,. conirol emissions
better, and burn more efficiently than oider
models in the field. Simply put: the new per-
fommance standards make it possible to sepa-
rate the cost of incineration from the rising
price of fuels. Thus, for example, trials ont
newer models have accomplished the same
daily burm for less. money than for older incin-
érators, even though firel rates used in the com-
putations were higher than those actually
charged in"1990.

Iricineration is an acceptable and safe
method of poultry mortality’ management. It
does not risk the spread of disease or water pol-
lution. If, as now seems likely, technology suc-
ceeds in conmolling is cost and its air
emissions, incineration will become more come-
petitive among the various methods available
for managing this aspect of production. Grow-
ers considering incineration as a method of
ponitry mortality management are encouraged
to plan this action in connectiort with their en-
fire resource Management system.
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Composﬁx{g poultry mor-
et talities or dead birds isa
relaﬁveiy new, practical, and sanitary alterna-
tve to burial pits and incinerators. It is an eco-
nomical, fairly edorless, and biologically sound
practice for broiler, turkey, layer, and Cornish
hen operations. Management coranitment is
the ke tosuccessful cornposting.

Composting resolves the disposal problem
and yields a valuable prodict — a reduced
odor, spongy, bumns-like material that has sev-
eral marketablé uses ranging from soil condi-
tioner to horticultirdl growing mediurm, Some
states may Tequire that composted birds be ap-
plied to the grower’s. own land; even sc, comn-
posting has other v.‘aiues:

v Composting is environmentally sound;
properiy dong, it decreases the potential
for surface and groundwater
contamination. .

¥ Composting destroys disease-causing
organisms and fly larvae,

¥ The materials needed for composting -
mortalities, litter, and sometimes straw
and water — are readily available.

¥ Once a-composting system has been set
up, it will not require much Iabor; and

¥ Compared to other options, composting is
not a costly method of mortality disposal.

A Natural Process

process in which heat, bacteria, and fungi fu-
eled by carbon, nitrogen, oxygen, and moisture
decompose organic waste, changing it into a
stable product.

CONFIDENTIAL

Composting pouliry mortalities can be dotieinL

- designed as follows:

Composting is 2 controlled, natural aerobic

The grower’s tatks are t6 collect the car-
casses and place them in alternating layers with
the ranure and straw (or other carhon sourcel;
and to monitor the process to ensure that
enough heatds being generated to compléte the
process.of decomposition. The grower will also
turn the composting mixture; usually by mov-
ing it from one bin into another. Twming the
compost ensures that the entire mass is sufﬁ~
ciently aerated. '

Composter Design and Operation

or outside: the poultry house, but it should al-
ways be done in an environmentally safe and
healthy manner, under a 1oof, and protected
from rtain, stormwater, or surface water flow,
Most pouliry mortalifies will be composted in a
facility housing a two-stage large bin Compos-
tet. A typical h«ro—stage large bin composter is

¥ The size of the primary bins is determined
by the following eduation:
V' = flock size x (rate of mortality /total number of days)
xaverage market weight x 2.5 cubic feet

The secondary bins should be equal to, or
larger, than the primary bins, since experi-
ence teaches that one cubic foot of pri-
mary bin and ene cubic foot of secondary
bin is needed per pound of daily mortality.

¥ The height of bins should not exceed 5
feet. Heights greater than 5 feet increase
compaction and the potential for
overneahng,

¥ The width of the bins 15 usually selected to
accormmodate the loading equipment. A
width of 8 to 10 feet is normal, but the
bins-could be wider.

CARTP22018%
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¥ The depth of large bins isnot restzicted,
assuming that the operator has
appropriate mechanized equipment to
manipulate the compost from front to
back. Deeper bins are more difficoit to
enterand exit and take more time to work.

- Secondary bing can be larger, but they
must have the samme capacity as the
primnary bins-(see Fig. 1), -

¥ Extra primary bins will provide useful
storage for litter and straw. If high
‘mortalities occur, these bins could be used
for composting,

¥ The ceiling height of the composter
shiotld be high enough to accomenodate 2
front-end loader extended upward.

The decision to use a composting system

the grower is committed to managing the com-
poster facility properly and seeking help as
needed. Once the composter bins have been
adequately designed, the building itself should
be considered. A few gengral prmcxples apply
to the composting facility.

¥ Location and Access. The composting fa-
cility should riot be located near any resi-
dence. Qfferisive odors are possible during

for poulitry mortality management means that

the composting process; and. the handkng,
of Gead birds, manure, and Hitter on a daily
basis may not be aesthetically pleasing, The
site should be well drained and accessible;
farm eqiifptient is usually needed to carry
dead birds and compost ingredients to the
composter and to remove the finished com-
post,

¥ Foundations. An ‘impervious, weight-
bearing foundation or Aoor, preferably of
concrete, should be provided under pri-
mazy and secondary composting bins, Ex-
perience has shown that after frequent
loading and wunloading activities, dirt or
gravel tends. to become rutied and pot-
holed. A good foundation ensures ali-
weather operation, helps secare against
rodent and animal activity, and minimizes
the potential for poliution of surrounding
areas,

v Building Materials and Desigxi.

Pressure-treated Jumber or other rof-resis-
tant materials are necessary. A roofed com-
poster ensures yearsound, all-weather

operatian, helps control stormwater numoff,

and preserves composting ingredients.
Adeguate roof hexght is also needed for
clearance when using a front-end iocader
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Figure 2—Recommended layering for dead bird composting,.

The amotmt of rain that is blown into the
composter can: be minimized by the addi-
tion of partial sidewalls or curtains and
guttéring along the roof.

Composting Recipe and Method
For composting pouliry mortalities in a two-
stage composter, a prescribed mixture of ingre-
dients is used calied a“recipe.” The recipe calls
for dead birds, litter, straw or other carbon
source, and water (Table 1). Recipes for a sin-
gle-stage composter differ slightly.

Proper layering of the récipe will ensure
appropriate heat (from microbioiogical activ~
ity) for composting the mortalities in about 14
days. To begin, place 6 to 12 inches of litter or
manure, followed by a -inch layer of ipose
straw to provide agration, followed by & layer
of dead bizds. Depending onthe moistire con-
tent of the manifre or cake, water may or may
not be added. Repeat this Jayering process until
the pileor bin is fu}l {see Fig, 2).

Table 1.~Typical recipe for composting
dead birds with litter, straw, and water as

ingredients.
INGREDIENTS PARTS BY VOLUME.
Dead Birds 1.0
Litter 15
Straw 05 0.75_
Water 0.0-05 |

Water as an ingredient may not be necessary. Toa mnch
water can resuit in anasrobic conditions. An alternate
recipe uses 1 part birds with 2 to 3 pasts of litter cake
{i.e., itter having 2 high molstore content),

Leave 6 to 8 inches of space between the
edges of the dead bird layer and the wooden
wall of the composter. This space allows air
movement around the pile and keeps carcasses
nearer to the center of the pile, where the heat is
highest. Do not stack dead birds on top of eachi
other. They may be adjacent to one another,
even touching, but they must be arranged in a
single layer. Spread litter or manure and straw
as evenly as possible.

COMPCSTING: A DISPOSAL METHOD £OR DEAD BIRDS
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Use the same layering sequence (dead

birds, litter, and straw) after loading mortalifies

that only partially complete a layer. If dead
birds are carelessly loaded - stacked one on
another or placed against the sidewalls of the
structurg - they will putref} Once the com-
post pile is complete, or full, “cap it off” with-2
g-inch layer of diy litter, manxe, straw; or sirrd-
lar material to reduce the potential for aitract-
ing flies and to provide a more pleasing
appearance, This same recipe can be used for
‘composting caged layers, broilers, -turkeys,
breeders, or other types-of pouliry,

Mixing, aerating, and moving the compost
ing mass with a front-end loader or shovel will
uniformly distribute the ingredients, add oxy-
gen to the pile, and reinvigorate the compost-
mg process. Temperatures will rise after each
mixing until most readily availdble organic ma-
terial is consumed. After the pile is capped,
wait 13 to 14 days before tarning the mixture.
Howevey, if the temperature falls below 120 °F
pr rises above 180 °F, the compost pile should
be aerated or mixed immediately:

Successful composting requires a specific
range of particle sizes, moisture content, carb-
on-to-nitrogen ratio, and temperature. The fol-
lowing general rules apply:

¥ Particle Size. Particles that are too small
will compact to such an.extent that air
movement into the pile is prevented. Mate-
rizl #hat is too large allows too mich ex-
¢hange of air, and so prevents the heat from

building up properly A proper mixture of

size sHows both air exchange and tempera-
tire buildup. '

¥ Moisture Confent. The ideal moisture
content in the cormposting pile ranges from
40 pement to 60 percent. Too much mois-
fure can cause the pile to becoms saturated,
which exciudes oxygen. The process then

_ becomes anaerobic, a condition that results
in offensive odors and attracts flies, Runoff
from a composter that is too wet can pol
hite the soil or water, Too Little fmoisture re-
duces microbial activity and decreases. the
rate of composting.

¥ Carbon-to-Nitrogen Ratio. Carbon and
nitrogen are vital nutrients for the growth
and reproducton of bacteria and fungi;

theréfore, the ratio of carbon to nitrogen
(N influerices the rate at which the com-
postihg process proceeds. Conditions are
most ideal for composting when the C:N
ratio is bétween 15:1 and 35:1.

H the CN is too high, the process slows

_ down because it has insufficient hitrogen.
This imbalance can be correcied by adding

more manure or litter to the compost pile. If
the C:N ratio is too low, the bactetia and
hungi cantiot use all of the availabile nitro-
gen, and the excess nitrogen will be con-
verted to ammonia, fesulting in unpleasant
cdois. This problem is fixed by adding
more straw or satvdist,

More recent experience has shown, how-

" ever, that composting poultry mortalities
results in 2 partial compost. Hence, main-

taining the exact carbon-to-nitrogen ratio;
while important, is not critical. Many reci-
pes now redute or eliminate straw entirely,

substituting cake, as previously noted, or

evén the composted product In fact, 50 per-
cent of the contents in the secondary bin
can beinput with a new batch of mortelities
in the primary bin. This practice reduces
the amount of compost that will need to be
land applied by 50 percent.

¥ Temperature. The best indicator of
proper biological activity in the composter
is temperature. Use a probe-type 36-inch
stainless steel thermometer; ¢ to 250 "E
with & pointed tip to monitor temperatures
within the compost pile. Optimum tem-

perature range is 130 to 150 °F. When the:

temperature decreases, the general problem
is that not enough okygen is available for
the bacteria and fungl. Oxygen can be re-
plenished by tumiing or aerating the pile.
Temperatures will rise as the composting
process yepeats itself.

The cydle of composting, turning, compost-
ing can be repeated as long as there is or-
ganic material available to compost and the
proper moisture content and C:N ratio are
present. When temperatures reach the opn-
riwan fange for three days, harreful micro-
organisms (pathogens) and fly larvae will
be d&stmyed Daily recording of the tem-
peratures in the piles is xmportant because

& COMPOSTING: ADISPOSAL METHOD FOR DEAD BIRDS
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it will indicate whether the bacteriz and
fungi are werking properly.

¥inancial Considerations

Costs of composters depend en many factors —
size, configuration (e.g., work areas, ingredi-
ents; and finished compost storage}, and utili-
Hes. Some composting struchures have been
built for as litle a8 $500; others, for as much as
$50,000.. No specific plan or layout for compos-
ters works best in all cases. Many different de-
signs will perform adequately, but manage-
ment capabilities determine the success of the
composting process. Standard plans and man-
agement information for poultry mortslity
composters are available through local USDA
Natural Resources Conservation Service or Co-
operative Extension Service offices.

Firancial aid .or costshare funding may be
available to help pay for the design ahd con-
struction of composting facilities. Check with
your local conservation district, USDA Natural
Resourced Conservation Service, or Coopera-
tive Extension Service offices to learn 'more
abiitt these programs.

Changes in the recipe and design of com-
posters are an indication that this practice is
stifl in development, and further refinements
can bé expected. In the meantime, the compds-
ter designs now available can be used not only
to deal with routine mortalities, but also for
catastrophie losses, Growers interested in using
this mortality management approach are urged
to contact the appropriate local, state, and fed-
eral agencies for assistance.

Composting Catastrophm Event
Mortalities

Comiposting large numbers of poultry mortali-
ties after a catastrophic event is relatively sim-
ple and inexpensive, and should be considered
over burial for water guality protection. The

process is the same as for normal mortality

numbers, but without the bins.

Catastrophic mortality can be composted in
thie bedding or litter where the poultry were
housed if the whole population is involved and
adequate space and time are available, or they
can be composted outside. Prior planning is
necessary o ensure-that the materials needed
to build the composting pile or windrow (espe-

<ially the bulking agent, sawdust, wood chips,
or straw} will be on hand. '

When composting catastrophic morialities
in a winditw, aliow at least one cubic foet of
bulking material per 10 pournds of expected
mertality (e.g:, 1,000 birds at three pounds each
woitld require 300 cubic feet of bulking mate-
rial)rand size the windrow accerding to need.
A window 12 feet-by 6 feet high will hold ap-
proximately 300 pounds of mortality. Thus,
1,000 birds at 3 pounds each would require a
windrow 3-feet long with appropriate end
cover; and. the materidls nieeded per cubic foot
of windrow length (300 pounds of mortality)
would be 400 pounds of litter and 700 pounds
of sawdust or other bulking agent.

Nine steps are nesded to build a windrow:
v selecta well-drained site;

¥ make a bed layer of wood chips 12
inches thick and 12 feet wide for the
length of the windrow;

¥ add a &inch layer of fluffed straw as
a base;
¥ deposit an §to 10 inch layer of

mortalities, but stop ebeat a foot from
the edge of the lower layer;

v spray the mortalitiés with encugh
water o saturate the feathers;

v deposit a six-inch layer of sawdust or
other bulking agent to the width of
the birds; and

¥ repest steps fhree to six as needed.
Then,

v starting from the bottom, coverthe
entire pile with a layer of sawdust,
rwo to four inches thick; and

v add fo the length of the windrow &s
more mortality develops.

“To maintain the windrow:

w use a long-stemnmed thermometer to .
ensure that the temperature is rising
~-it ghould reach 135 to 145°F within
a week—

¥ as the temperature declines (after 7 to
10.days) to 115 to 125°F, turn the
windrow;

COMPOSTING: A DISPOSAL METHOD FOR DEAD BIRDS 5
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. ¥ in furning the material, be sure to lift
and drop it in place {rather than
mexely pushing it) to forn aniew
windrow;

v add water if the material is to0 dry’
{does not leave your hand molst
‘when squeezed), or sawdust, if it is.
too moist (drips more than two drops:
in your hand}; and

' ¥ gover any exposed carcass tissue in
the riew windrow with more sawdust,

After an addidional three or four weeks the
compost can be added to manire in storage for
land application.

Becauge the poultry industry is so ofien
concentrated in a geographic region, there can
be many opportunities for recyding the by-
products. of production, #cluding normal and
catastfophic event mortaliies. Composting
normal dnd catastrophic poultry mortality on
the farm can save transportation fees and tip-
ping costs, reduce the potential spread of
pathogenic diseases, and prevent groundwater
poilution from burial practices,

References

Arkatisas Soil and Water Conservation ‘Conimission and
the Water Resources Center. No date, Composting: A
Safe-and Himple Alternative in Water Qualily and Poul-

try Disposal Pits. Fact Sheet 2. Arkansas Soil and Waler
Consérvation Cofmmission, Little Rock.

Brown, WR. 1993, Compesting Poultry Mortality. Presen--

tation, Poultry Waste Management -and Water Quality
Workshop. Southeastern Poultry and Egg Association,
Atiantd, GA.

Carg, Lewis E, et al. In press, Composting Catastrophic
Event Poultry Mortalities. Fact sheet 723, Maryland Co-
operative Extension Service, University of Maryland,
College Park, MD.

Donald, 1.0, C. Mitchell, and VW.E. Payne. No date.

Pouliry Waste Management and Environmental Protec-

Hon Manual, Cirenlar ANR 558: Cooperative Extension
Service, Aublam University; Auburn, AL,

Fulhiage; €. 1992, Composting Poultry Catcasses in Mis-
sotri. WiQ205, Cooperative Extension, University of
Missouri, Colnmbia.

‘Hammond, C. 1994, Poultry Composting Facilifies. Coop-

erative Extension Service, The University of Georgia,
College of Agricultural and Environmentsl Scienices,
Athens, GA.

Murphy; DWW, 1993, Minicomposter — Deéad Bied Dis-
posdl. Fact Sheet 642. Cooperative Extension, Univer-
sity of Maryland, College Park.

Murphy; DIW, and L.E. Carr: 1991 rev. Coinposting Dead

Birds; Fact Sheet 337, Cooperative Extension, Uiniver-

sity- of Maryland, College Park.

Searborough, [N, XH. Palmer, and TH. Williams. No
date. Composting Structures for Dead Poultry, Dela-
ware Cooperative Extension, University of Delaware,
Newirk.

U5, Departmert of Agricdltare, 1993, Agricultural Waste
Management Handbook, Fart 651, Soil Conservation
Service, Washingtor, DC.

for everyong.

€ COMPOSTING: A DISPOSAL METHOD FOR DEAD BIRDS

Other pages in this handbogk contain more detailed information on these subjects. Permission is hereby
" granted to producers, growers, and associations senving the poultry industry 1o reproduce this material for
further distibution. The Pouliy Water Qualty Consorfium s a covperative effort of industry and
government to Identify and adopt prudent uses of poultry by-provucts that will preserve the quality of water

] POULTRY WATER QUALITY CONSORTIUM
6100 Building, Suite 4300 « 5720 Uptain Road « Chattanooga, TN 37411
) Tel: 423 855-5470 = Fax: 423 8556607

PhM /7 4 9/88

CONFIDENTIAL

CARTP220184



Case 4:05-cv-00329-GKF-PJC Document 2505-7 Filed in USDC ND/OK on 08/20/2009

Page 15 of 51

he. composting process

o used in two-stage com-
posting {see PMM / 4) can be adapted to fit
varjous poultry operations and Inaragement
styles. Mortalities are unavoidable whetherthe
birds — or the operation — are large or small;
but not all growers have the same access. 0
mechanized equipment.

&mall Bin Composting Systems
Small bin composters are two-stage COmMpOSters

developed for use on farms with limited equip-

ment. Size of the primary bins is lirnited, pri-

marily by the reach of the loader; so how many

bins there will be'is determined by how many
are needed to dispose adequately of the mor-
talifies. The secondary bins must be equalin ca-
pacity to the primary bins, but may be fewer in

number than the primary bins and larger —

they may be; and often are, twice the velume of
the primary bibs.

Recall the equation {in PMM / 4) for deter-
mining the size of the bins in the large bin com-
postet: )
W= flock size x (rate of martality /total number of days)

x average market weig_hf x 2.5 cubic feet

The same equation can be used to size the
siniall bins, Growers using limited equigment
will probably want to build smaller bins. That
is, they will build as many small bins -~ each
about 5 % 5 x & — as they need to reach the re-
guired volume. _ .

Table 1.illustrates this equation. It shows
the yramber of primary bins that broiler grow-
ers will need depending on the size of their
flock, the birds’ weight and the volumein the
bin for flocks ranging from 20,000 to 200,060
broilers.

CONFIDENTIAL

¥

Mindcomposters
Growers raising fewer birds and wanting to use
orily hand labor may prefer another compsting

style. The advantage of nsing smallex minicom-
posiers is that adequate decomposition of the

birds can be completed in one tycle, s0-no sec-
ondary bins are required. These really small in-
house composters, which can simply be'pallets
tied together to make'a three-sided cubicle or
box, do not even require ficors. These bins can
be constructed o approximate a 4’ x 4 x4' cube.
Litter from the previous flock is spread on the
floor-of the cubicle, then a single layer of birds
dre covered with twice that volume of litter (a
two o one ratio). The coinposter should be
capped off before a new bin is ‘wpenied for the
nex: flock. The compost can be land applied
whn the live birds are-marketed. This compos-
ter can be placed either within the growout fa-
eility or outside the growout facility under 2
separate roofed building.

In‘house composters can also be made us-
ing four screen-and-lumber panels (about 40°
36" to ronstruct a single square bin (Fig. 1k
Each bin has a capacity of ap to 30 pounds of
dead birds per day or a total capacity of 600
pounds. Four to §ix such bing will handle the
dead birds fromea 20,000-bird broiler house at a
cost of about $500. Position assembled bins at a
tocation convenient for gathering the dead
birds and for easy access for unloading be-
tween flocks.

Packaged Composters
Packaged or manufactured composters offer
yet another way that poultry growers carn im-
prove on this ancient technique for handling
organic waste. Growers who use prefabricated
composters can collect the composted material

CARTP220185
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:Ta‘nle 1.~—Number of First Stage Composter Bins Requiraed for
Broilers Using Bit x Bft x Bt Biis.
o : | LBS. DEAD/DAY { VOLUMEIN
. i ONDax SO 1st STAGE™ NO. OF BINS IN
NO. OF BROILERS. 1bs ef— ~ 1st BTAGE
20000 . & 168 -2
46,000 134 335 2
60,000 ) 503 3
80,000 268 679 4
300,000 i 335 838 4
o000 - 402 1,005 5
140,000 469 1,173 6
160,000, 536 1,340 7
180,000 803 1.508 8
200,900 670 ! 1,675 8
* Assummes mature welght of 4.2 tbs; flodk Joss 6f 4% or 0.8 bird/day/1000.
= (Total weight lossinear maturity) x (2.5 cf/lb dead wpt) = volume storage required.
15ource: USDA Composting Facility Guide, ' '
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Figire i.‘;:—’rypic'a'l in-house composter.

that lies in1 the bottom of the box and shovel, or
recycle, it back intto the top. The compost, in ef-

fect, is substituted for the manure or Bitter used
in. the two-stage and minicomposters. Peanut
hulls of other material can be added if a bulk-
ing dgent is needed to supply oxyger, and a
small amount of new litter can be added peri-
odically to ensure the right carbon to nitrogen’
ratic. Recycling the compost, which can also be
done in two-stage composters, has an addi-
tional ehvirdnmental benefit: it can reduce by
as much as 50 percent the amount of com-
posted material to beland appled.

Prefabricated composters, which should be
used according to the manufachurer ‘s specifica-
tibns, are primarily used by broiler growers
preducing up to 50 and 60 thousand birds. To
reduce compaction and oxygen depletion, the
loading rate per day should be reduced as the
weight of the birds increase, and at maximum
capacity, only fwo layers of birds should be
placed in the composter each day - one layer
is preférred.

Operating a Minicomposter

The process for composting in a single-stage, or
minicomposter, begins with layering the recipe. -
The start-up. materials are 200 pourids of litter,
one-third bale of straw (though spme find that
straw & not necessaty for effective comipost-
ing), and 15 galloris of water. Add the ingredi-
enits to the bin in the following order: 6 inches
of loose-straw, 65 pounds dry litter, and 5 gal-
lons of water. Repeat the layering process three
times until-all start-up ingredients have been
used. Check the temperature by inserting a
thermometer; when the material reaches 140 to
150 °F, the composter is ready to begin process-
ing dead birds.

Form a V-shaped 18-inch deep trough in
the center of the bin. Add straw, dead birds, it

2 MORTALITY COMPOSTERS: SMALL BINS: MINIDOMPOSTERS, AND PACKAGED DEALS
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ter, and water and cover or cap with start-up
ingredients. Avoid placing dead birds closer
than & inches to the walls. Mixing and aeration
take place when the bin is prepared for the next
load of dead birds (Fig. 2). Loading rates

.-shonld not exceed 25 pounds per day per mini-
composter. Record the temperature at a depth
of 8 to 20 inches in the center of the pile daily.
Repeat this procedure until the bin is filled.
Thereafter, compost from prior eperations can
bie used in place of rew materials to restart.

1 Copere wests utwrpat’

e e & i e M At ey,

e #2 Add-waler
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Figure Zo—Leading an in-houseepmposion

A minicomposter for cutdoor use is usnally
48" x 48" bin set on a 4-foot square is aworkable
size. Place the bins on a concrete pad undera
roof to protect the compost from excessive
moisture, anaérobic conditions, and pests. Out-
_side composters use the same recipe and man-
agement as in-house minicomposters, but
adjustments can be made to suit individual
sitzations. The time and hand labor required to
manage an outside composter must be care-
fully corisidered before installation. The cost of
an outside minicomposter varies from $500 to
$1,500, depending on the materials used.

Composting Compared to Other
Disposal Practices .
- An emerging technology in the early 1990s,
composting is now a preferred method of mor-

=
N it £ i |
Ol o |

tality management. It protects the environment
and animal and human healtl, and it does not
have quite the risk of air pollution that incin-
eration does. In addition, composting can be
scaled up or down in size, with corresponding
differences in the grower’s costs. Most com-
parisons between composting and other dis-
posal methods use the price of the {wo stage
cornposter as the base composter cost. In fact,
minicomposters can be built for a third or less

-of that ¢ost.

Changes in the recipe and design of com-
posters are an indication that this practice is
stil in development, and further refinernents
cait be expected. Growers interested in using
this mortality management approach are urged
to contact the appropriate local, state, and fed-
erdl agencies for assistance. Standard plans and
management information for poultry mortality -
¢omiposters are available through the USDA
MNatiral Resour¢es Conservation Service or Co-
operative Extension Service cffices.

L6w interest loans or cost-share funding
wiay be available in some stafes to help pay for
the design and construction of composting fa-
cilifies. Check with your state agencies and the
USPA Consolidated Farm Service Agency to.
learn more'about these programs.
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endering — the process
of separating animial
fats, nsually by cooking, fo produce usabie in-
gredients such as lard, protein, feed products,
or nutrients — is one of the best ways to con-
vert poultry carcasses into other products. We
are now able to reclaim or tecycle almost 100

percenit of inediblé raw poultry material, in-

fechnigues.

Until recently, the animal protein in. meat
arid bone meal residiuies was considered a wasté
of poultry processing;it was usually discardad,
though it could sometimes bie used as a fertil-
izer. N ow rendering plants pick up or receive
about 91 million pounds of waste annually to
supply 85 percent of all fats and oils used in the
Utiited States. They also export 35 percent of

Gperations provide a vital link between the: feed
industry and the poultry grower; they also help
contro} odor and prevent afr and water pollu-
Hon. ’ .

Renderirg has not been widely practiced,
however, as an on-farmm method of poultry
mortality maragement. Few rendering facilities
are located in the production area and carcasses
do not remain fresh leng enpugh b be deliv-
ered long distances: Further, any transportation
of the carcasses off-farm could spread avian
diseases.

CONFIDENTIAL

.. New TAKES ON THE
</ PROCESS —
FERMENTATION, AND ACID
RESERVATION

cludinz bones and feathers, thiough réndering

short-termn altermatives to the immediate dativ-

- daily pickups and refrigeration; emerging tech- .
the fats and- oils used worldwide. Rendering.

fermentation, and exirusion.

be delivered to, or be picked up by, a rendering

Refrigeration

The converse of these difficuities i, how-
ever, rendering’s great advantage as a manage-
ment technique, namely, it does remove
mortalities from the farm and relieve the

ENDERING
EFRIGERATION,

grower of erivironmental concemns related to
other methods of disposal. Its potential eco-
nomic benefit increases as more of the product
is sncoessfully recydled. Spurrec’l by’ suich cofi-
siderations and conicern to prevent further nu-
trient losses, growers and their mdustrv
parthers are faking a second look at the re_mier—
ing process. -

Efforts to: develop appropriate manage-
ment and handling techniques to overcome ob-
stacles associated with the routine pick up and
delivery of carcasses to the rendering plant (es-
pecially the possiblethreat 1o avian health and
the enviropment} have focused on long and

ery of carcasses for processing. The earliest
management adaptations relied heavily on

riologies that may be safer and more cost effec-
tive include acid preservation, grinding and

Preparing for ilmme&i_ate Delivery

Raw or fresh poultry mortalities that are des-
tined for a rendering plant must be held in a
leak-proof, fly-proof container; and they must

cotnpany within 24 hours of déath. All mortali-
ties must be held in a form’ that retards decom-
positicumtil they are collected.

Some producers are experimenting with a.tech--
nigue that combines on-farm freezing or refrig-
eration and the rendering process to determine

CARTP220198
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whether fréezing can be an effective way for
growers to preserve the dead birds until they
can be réendered. Large custom-built or ordi-
nary commercial freezer boxes are being used
to preserve dead birds untll they can be picked
up and delivered to the rendering plant. Cus-
tom-built boxes or undts are uswally free stand-
ing with self-contained -refrigeration wunits
deszrrned to provide temperatures between 10
ahd 20 °F,

Ideally, these freezer units will have no en-
vironmental or health impacts. The smaller
cnes are designed to allow the immediate re-
moval of the carcasses from the grower; the
larger ones, to hold the birds frozen until the
box is fuil or ctherwise scheduled for delivery
to the plant.

. Large domestic freezers will hold about 250
to 300 pounds of dead birds. Specifically de-
signed boxes can hendle 1,600 to 2,000 pounds
of dead birds and are easily loaded through

_various door arrangements. These units must -

. also besealed against weather and air leakage.
- Putting the birds in the freezer in a single layer
and on a daily basis helps ensure that all the
carcasses will be properly frozen. Fresh urifro-
zen carcasses are added to the top layer Tem-
peratures are set o freeze and should be

regudarly monitered to detect’ malfunctioning -

equipment, and overloadirg is skongly dis-
~ couraged as that can also inhibit the freezing
process. .

The freezers remain on farmi until the end
of each growing cycle when they are emptied
into a truck for transportation to the rendering

_facility. The refrigeration unit never leaves the
farm, only the container holding the deati birds
is removed or emptied.

-Refrigesation is still an expensive option,

though most of these units will last roughly 10
years and operate on energy efficient circuit
boxes with ar operating cost of about $1.50 per
day. Transfer of pathogens or harmful microor-
* ganisms between farms has not been found to
be a problem with this method of collection. Al-
though additional experience is needed to de-
termine the effectiveness of this option, its
proponents stress its usefulness ag a way to re-
duce or eliminate potential pollution and im-
prove conditions on the farm.

Fermentation

Fermentation procedures, first proposed in
1984 and not commercially tested until 1992,
are a more demanding but safer and perhaps
more cost-effective method of preserving car-
casses uritil the industry is prepared to hahdle
their further processing and reuse. In fact, fer-
mientation safely disposes of poultry mortali-
ties by “processing” them on site. The pickled
carcasses can be stored until the end of the

growing cycle or until sufficient volume is at-

tained for delivery to a rerdering plant,

Fermentation begins in a grinder. The car-

casses are ground into small particles {each -

piece measures roughly an inch) and a fermint-
able. carbohydrate is added io the container
The grinding action disperses and mixes an-
aerobic lactic acid-forming bacteria found nati-
rally in the birds” intestines; the carbohydrate
provides the bacteria “opportunity”™ to ferment
the ground mortalities; and the result is the
production of volatile fatty acids and a reduc-
tion of pH —
rial to the 4.5 pH of the carbohydrate mixture.

It is the decline in pH that effectively pre-
serves the birds’ nutrient contents. In sum: the
activity of anaerobic bacteria {Lactobacillus, sp.,
which are found naturally in poultry) converts
the carbohydrate inte lactic acid and lowers the
pH fo less than 5.0, thus inactivating the patho-
genic microorganisms in the carcasses and pre-
serving the organic materials.

The first commerdial on-farm fermentation
system was designed to accomumodate daily
broiler mortalities. It consisted of a grinder and
tanks housed in a shed équipped with electric-
ity and watér. The grinder was constucted to
incorporate the carbohydrate during the grind-
ing process. The carbohydrate scurce may be
sugar, whey, corn, or molasses, depending on
which of thése aterials is most available to the
grower. In the fifst commercial facility, corn was
added ona 20-percenit weight to weight basis.

The mixture of ground corn and moertalities
passes. from the grinder directly into an en-
closed tank where the fermentation process
takes place. Sugars in the corn are converted o
Tactic acid; the pH leve] drops; and within seven
to 10 days, the lactic add bacteria increase siaffi-

ciently to-preserve the carcass nufrients. The fer- -

mented material can be kept in a stable state for

from 6.3 in the fresh Hssue mate-

T NOW TAKES ON THE RENDERING PROCESS: REFRIGERATION, FERMENTATION, AND ACGID PRESERVATION
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several months, easily adcommodating its
transpott at the end of a grow-outcycle.

 Thie equipment should be cleaned routinely.
After each use, the grinder ¢an be flushed with
a minimal amount of water that ¢an be rinsed
into. the holding tank. The entire grinder
should be disassembled and thoroughly
cleaned each month. '

The initial investment in this process is
relatively high - for the building, grinder and
tanks, and their installation. The first commer-
cial system cost $8,200; the value placed on.the
fermented product was $.02 per pound. The net
cost of ferrnenting the mortalities per pound
was estimated at $.043 per pound, or fraction-
ally less thin composting ($.048) and almost
half the ctst of incineration ($.089, using 1992
figures).

Mortalities are a continuous and growing
challenge for the pouitry industry. The fermen-
tation process is clearly a technology that meets
the biological and environmental criteria re-
quired for the proper disposal of on-farm mor-
talities, Growers and their companies must
carefully weigh these advantages against the
managerial and economic trade-offs involved
in selecting this practice.

Acid Preservation

Preserving foodstuff by acidification has been
widespread practice in agriculture. This method
of presexving dead bixds is the same 5 the fer-
mentation process except that propionic, phos-
phoric, or sulfuric acid is added to the pouliry
carcasses, which are kept ih an airtight, plastic
container. Sulfuric adid may be preferred be-
cause it (1) retards spoilage, (2) excellently pre-
serves the carcass, and (3) is relatively low in
cost, Howeves, safe handling and storage of the
acids on-farm are important concerns.

Carcasses can be puncfure‘d with a blunt
metal rod rather than placed through a grinder.

Punctured cercasses can be separated from the
acid solution without the accurnudation of
sludge in the holding container.

Selecting a Holding Method

The product resulting from acid preservation
and lactic acid fermentation reduces the trans-
portation cdsts associated with rendering by 50
percent. ' What is more Important, however, i3
that these processes eliminate the potential for
fransmitting pathogenic organisms info the
rendered products or the environunent.

In am expanding poultry industry, the pro-
duction of manure and mortalities will only in-
crease. Producers should contact the renderers
in their area to determine which holding and
transportation methiods: are acceptable, and
they must increase their search for safe, cost-ef-
fective disposal and reuse methods. Every pos-
sible safe method should be explored until each
grower determines the method most compat-

ible with:his or her situation and management
shilities. Rendering, like composting, adds

value to the end product that can help offset
miortality management costs.
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rketing  considera-

stHons-are often the de-

ciding factor when egg preducers and other’

poultry growers begin 1o design a mortality
management practsce for their operations.
Chickens, like other animal species, have deter-
mined life cycles, foreshortened admittedly, for
himan consumphon, bist a1l chickens rétush
eventually as elements to the earthi from which

they came. Fow we handle their “remains,” s+ -

pecially when large guantities are involved, is
at least partly related to:whether they can be re-
cycled, traded, or sold for additional use.

Wonld further proceséing of spent hens and
other farm mortalities yield additional prod-
ucts or value-added components of producis?
Many growers, other agricultural groups, and
market analysts believe they do.

If no markets exist, assuming for discus-
sion, that all other considerations are equal,
ther traditional methods {e.g.,, compesting and
incinieratiori}) may be the best management
practices to facilitate the decomposition proc-
&ss. Such practices are, when appropriately de-
signed and operated, effective and safe,
although stringently regu}ateci

Where markets for the processed by-prod-
ucts do exist, for example, at feed mills, then
newer practices (e.g., refrigeration, fermenta-
tion, and eventual rendering) are perhaps the
most efficient methods for disposing of spent
hens and other farm mortalities. Rendering is
costly, however, and usually feasible only at ca-
pacities that usually exceed the grower’s or
processor’s normal productien cycle. Alterna-
tive technologies can provide ways for growers
and their companies to deal with these materi-

JEVELOPING ALTERNATIVE
KETS FOR POULTRY
ORTALITIES

als without having to send them {usually at a
negative cost) to distant renderers.

Fermentation and composting are-discussed
elsewhere in this handbook (see fact sheets
numbered PMM/4 and 5, and PNMM/6). Other
methods currently being developed by com-
mercial manufactorers, agricultural research
programs, and processors inchide new
grinder/mixers to enhance the fermentation
process, and dry extrusion systems.

Feather Removal

Featheis on carcasses are a problemn for render-
ers. The feathers, which constiticte:about 10 per-
cent of the body on a dry weight basis, are
nondigestible to nonruminant animals and di-
lute the nutrient concentration of heén poultry
meal. Feathers. also sbsorb cooking fat, which
riakes the cooked product difficult to handle.
Remioval of the feathers by hydrolysis, that is
by cooking the fowlat high temperatures, pres-
sure, and humidity, &lso degrades the quality of

the other proteins. I the spent hens could be

plucked before the rendering process, then vis-

tually any renderer could accept the product

for processing. Thus, a variety of methods are
being tried to determine whether picking the
birds can be successfully performed at the ren-
aerers,

Experiments o date suggest that carcass
feathers can be: snccessfuliy picked up to 24
hours post-mortem, using a batch scalding and
picking system. Scalding bath time and temn-
perature must be carefuily monitored and cali-
brated to the carcass temperature to prevent
overscalding from fixing the feathers in their
follicles. 1t also appears that the amountof time
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a bird is taken off feed does not make the proc-
ess any miore or less difficult, and the feathers
remaining on the carcass constitute about 0.1 1o
0.2 percent of the total picked body mass. If,
therefore, renderers determine to install 2 sim-
ple, feather picking fadility, they will be able to
protess unlimited numbers of spent hens with-
out compromising their product’s quality or
their production schediies.

Another promising line of feather resedrch
suggests that a feather-degrading bacterium
and its enzyme keratinase will soon make it
possible to convert feathers into a digestible
feed protein. If ground feathers can be con-

verted into arriino 2cids and peptides, poultry -

mortalities in geheral would have greater mar-
kets; since the feathers, at présent detract from
“the marketability of the carcass. Feathers, fike
hurman -and animal hair are made of a keratin
_ protein that is resistant to digestion. About one
million tons of feathers {and znother million
tong of animal and human hair) are produced
each year. The keatinase must be purified from.
the feather degrading strain of Bacillus licheri-

formis, end then used in a bjoreactor. This proc-

ess is still being tested,

A Note on Grinders
The new grinders are basically automated,

portable machines that can be used to grind up-

the mortalities — depending on the model, the
machine can be used for broflers, large poultry
carcasses {i.e., turkeys) and even hogs. The ma-
terial is then transferred to a fermentation stor-
age tahk and kept on-farm until ready for use.
The flow rate depends in part on the size of the
mortalities, the smaller models handle approxi-
‘mately 75 pounds per minute; the larger ones
may have a flow rate as high 25 300 pounds per

" minute. The completé system has a grinder,
catalyst mixer and a mnaterial transfer pump
(see PWM/6 for a description of the uses and
benefits of this management practice).

Dry Extrusion -

The dry extruder was developed in the 1960s to
process soybeans and grains. In this process,
friction is. used-to generate high temperatures
and pressure i a very short time. High tem-
peratures are reached in as few as 30 seconds,
and pressure quickly builds to 40 atmospheres.

Under pressure, the cells rupture, that is, their
contents extrude (are forced out), which frees
the moisture in themt The product can then be
heat-dried fo & mininum moisture of abiout 10
percent before the product is cocled and stored.

Thus, the birds are cooked, sterilized, dnd
dehydrated almost immediately. Until recently,
the high micisture content of poultry by-prod-
tcts prevented the completion of the dehydra-
tion process without serious loss of the
product’s nutrient value. But in the extrusion

process, the poultry bypreduct can be diluted. .

with com, wheat middlings, or soybean meal.
The result is a partially dehydrated nutrient-
rich mixture that is 50 to 60 percent poultry by-
product and 40 to 50 percent a dry ingredient of
choice.

The products are marketable, for exardple,
as a feed component for layefs or as a protein
supplement for broflers. Universities réport
that the extruded product produces outstand-
ing results when fed to other broiler chicks, fay-
ers, and turkeys. Analyses performed  on
various dry-extrided products, including
whole spent hens, turkeys, and broilers at dif-
ferent ages and treated and untreated feathers,
indicate that the nutritional value of these
products is comparable o, or better, than
corn/soybean meal diets.

Microbiolegical analyses also support ex-
truston as a safe complement to the rendering
process. Before and after extrusion tests indi-
cate that the high heat and pressure are suffi-
cient to dispose completely of aerobic
microorganisms even if they were present in
the birds prior to processing. In one fest, avian
infectious disease agents, such as Salmonella ty-
phimurium, Coccidia, turkey rotavirus, and oth-
ers, were added to the pouliry by-product
before extrusion. Affer extrusion, tests for these
organisms were negative, and the furkeys who
were fed this product likewise showed no vis-
ible signs of disease lesfons and no viruses in
their intestinal tracts.

The Feasibility of Extrusion

The process of dry extrusion begins with find-
ing a way to bring the product safely to the ex-
trusion facility where it can be mixed with the
dry ingredient of choice. Then the mixture is

cocked in the extruder, moved to the thermal

2 DEVELOPING ALTERNATIVE MARKETS £OH POULTRY MORTALITIES
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dryer, cooled and removed to a final storage
‘bin. This method has been tested, developed
and implemented as a complement to render-
ing. Comimercial operations exist in the DUnitéd
States, Canada; Poland, and other couniries.

Its feasibility depends on (1) the volume of '

the by-product available for processing and its
value to the operation without further process-

ing, if any; and on {2) how the finished product:

will be used, that is, what exact moistizre con-
tent and rutritionial value is suitabie for: the
market for which you are preparing the final
product. Answers fo these questions make it
possible to defermine which dry ingredient
should be added to the poultry byproduct and
whether the cost of production can bejustified.
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ens produce fewer eggs
B oeas they age and at
times thé eggs may not be marketable. The
producer ¢an terporarily reverse this decline
or recover production for six or eight months
through an induced molt. By the time hens are

two years old, and veferans of two or three

production. cycles, they will have 1o be re-
placed. The produrtive life of as many as 130
million hens must be terminated each year in
the United States. On. & per faim basis, the fig-
ure may run from 50,000 to 125000 hens
{which is about 375,000 pounds); or it could
poteatially van to about three million hens in a
large complex.

Ir: former times, these surplus or spent hens
were marketed to poultry processing plants for
a few cents a pound. After all, such henscan be
canned or cooked. If cooked and deboned, the
broth can be used for soups; e meat, for sal-
ads; soups, and chicken pot pies. Now, how-
ever, the increasing size and concentration of
the egg industry, changes. in breeding patterns

{to make bofh egg and meat production more
efficient), and the increased availability of
broiler breeder hens and broilers have reduced.

the market for spent hens.

Leghorn hens now have smaller bodies and
less muscie: Hssue; and their bones are often
brittle. Broiler breeder hens, on the other hand,
are bred to grow rapidly and produce a large
amount of meat, and they have minimal bone
particle problems. Consequently, food proces-
sors find it less economical to buy the spent
Leghorms, preferting the more tender broiler
breeder hens with thelr higher meat tissue to
bone ratio.

CONFIDENTIAL
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Difficulties in Rendering

As fewer local processors want spent Leghorn
hens, alternative markets or other management
strategies must be used. Froperly processed
spenit hen carcasses ¢an be a valuable ingredi-

ent in animal feed mixtures for ruminants,

poultry, mink farms, aquaculture, and pets.
Getting the'birds to renderers for eventual use
in the feed milling industry is an attractive op-
tion but several obstacles remain to be worked
out. For example, egg production units are far
more scattered than brofler units, The rendeg-
ing indubizy, ori the other hand, is geographi-
cally distant from nost egg producers. Only
theee plants in the United States are equipped
to take the whole bird — feathers and all

In addition, lengthy tramsportation to the
rencderers 15 costly and invelves at least a de-
gree of biological risk. The replacement of
spent hens is seasonal and the processed yield
per bird is small. It is. difficult to convince ren-
derers, who may be thinking about a commit-
ment to this source, that the supply of spent
hens will justify their investment in facilities
and product development. Egg producers
faced with this new problem have resisted
binding contracts: Many egg producers like to
sell to traditional processors whenever they
«can, while dépending on renderers only when
conditiens compel them to do so.

Finally, renderers expect the birds to be de-
livered ready for processing — that is, dead on
arriva], Therefore, ever if rendering is the most
atiractive disposal option, all things consid-
ered, the egg producer is still the one responsi-
ble for humane death and preservation of the
cdreass. If spent hens are to be disposed of on
the farm, they mrust still be removed from the

CARTP220207
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Figure 1.—Interor view of a modified atmosphere killing cart.

house and Kumdnely killed. Then we st cori-
sider mortality management and whether the
birds should be buried, incinerated, comi-
posted, rendéred, frozen or fermented.

Humane On-farm Killing

Depopulating. an -entire layer house will be
. emotionally and physically faxing. Like all
management practices, where and hew it will

take place must be pmperly plannéd. Planning
criteria. include concern for the animals” wel-
fare; blological security, the environment, and

the ability to perform the task efficiently and
cost-effectively. The physical and emotional ef-
fect on farm ‘personnel should also be consid-
ered. Guidance, standards, and regulations are
avaiiable through local or state wveterinary
health and agriculture agencies. The American
Veterinary Medical Association has specified
cervical delocation as ore way that spent hens

may be humanely killed. However, recent stud-
ies in Britain indicate that this method may not
induce inmediate unconsclousness.”

The method used dn many commercial
poultry processing plants may also be adapted
for on-farin use. In this procedure, an electrical
stunner is' used in combination with-a compact

shackling line. An 2rm of the Jine near the end .

acte a8 a tipoff, awtomatically dropping the
birds into a truck for removal fom the farm.
Alternatively, the birds could be delivered to.4
second on-farm station for scalding and de-
feathering the carcasses. Some drawbacks ap-
ply to this' method, however. Care must be
taken to ensure that each bird is properly
stunned. Workers must be protected froi dust
and pathogens, depending on where the equip-
ment is located; and the market for the spent
hens must be strong: enough to justify the in-
vestrnent in equipment, facilities, and fraining.

2 HUMANE METHODS FOR agmwawm-: SPENT HENS
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A third method of enthanizing the hens,

which is being studied at the University of
Georgia, is to modify or dilute theit air supply
with carbon dioxide {CO2) , nifrogen, or argon

gas. These gases displace air in a container and

the birds die of anoxia. Of the three gases,
(COR) is preferred for this “modified atmos-
phere Killing” MAX) because it induces anoxia
and respiratory arrest at higher lévels of resid-

ual oxygen. Therefore, less extreme dilubions -

are effective. Carbon dioxide alsp anesthetizes
the birds, making them less sensitive to pain. In'
on-farm trials of this techniqué;. the nduction
of CO» rendered the chickens unconscions
within 28 fo 30 seconds and death followed
within two ninutes. The gas was effective at
levels of 45 percent or more.

Using an MAK Unit
Producers can gain several advantages by us-
ing modified atmosphere killing to dispose of
spent hens {Figure 1).
v Thehens' death is gusaranteed
without undue suffering; .
v The method is technologically simple,
requiring minimal training:
¥ The equipment, a supply of COz and
a container, is easy to operate; and

v Oy is relatively inexpensive.

The it must be carefudly monitored t6en-
sure that the rativ of CQ1 to air is sufficdent 1o
anesthetize the birds and shut down respira-
tion, In the earliest trials, some of the birds in
the unit were smothered. Others died as ex-
pected from anoxia, but extremely high levels

of CO2 were needed to effect this result; and

some birds. on the top layers (the last to be
loaded) could not be dispatched by any
amount of the gas, and had to be killed by cer-
vical dislocation, Subsequent trials incorpo-

rafed a number of improvements to prevent

this outéome. -

Reduced Jabor costs and ease of operation.
are important, but the premium that producess
put on being able-to quickly, efficiently, and hu-
manely euthanize these hens is reflecfed in all
management options.
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he design and place-

. mient of pouliry facilities

~— and farmstead planning in general — are
bmportant elemerits in the subsequent opera-
tion and maintenance of an animal waste man-
agement system and the overall profitability of
the poultry enterprise. The aesthetic value.of
the land and its attractiveness as a place fo live
are primary considerations; $o, {0, is knowing
how to use the site wisely to contzol odor and
dust and to protect the movement and quality
of water (drainage and supply). Site selection is

also an appropriate beginning for establishing

a good neighbor policy. Activities during faml;—
ties constructiort may be subject to NPDES
stormwatfer permitting if the fotal dishurbed
area on the farm exceeds 5 acrés. Contact state
agencies for specific requirements.

Housekeeping and Appearance
Properly located and well-maintained facilities
will have minimal problems with odor, rats,
fiies, beetles, and mice. Placing the pouliry
house conveniently near the farm residence is
useful; but the residence should remain attracs
tive, The poultry house should be shielded {not
visible) from the road, especially if it is near the
setback distance to the property line; and grass
and weeds should be controlied.

Carefully mowed grass and well-kept
lasvins will reduce reflected heat in the suminer,
and contribute to the site’s attactiveness. Un-
mowed grass will harbor insects, rats, mice,
and other vectors that increase flock Josses. The
area ipunediately surrounding the poullry
house (50 feet at least) should be dosely
mowed. Low bushes and trees planted too near
the poultry house will also harbior pests, and
resizics air movement; if small frees remain in

L < SITE SELECTION FOR THE
</ PourLTrRY HOMESTEAD

the ares, the low-growing limbs should be

pruzed.

Building a vegetative windbreak or fence,
on the other hand, will not only help thé opera-
tior's. appearance; it will also rediice dust and
odors that might create a nuisance, or the per-
ception of a nuisance, among your neighbors. If
the house s sited within an adeguate wind-
shed, many potential air quality problems can
be avoidad with little on np adverse effect on
neighbors and the community (see Fig. 1).

Figure 1~Siting of & typical broiler operation.

Rainfall and Drainage

As few farmsteads.are located on level ground,
water drainage {both surface.and subsurface) is
an important consideration. Even a site on rela-
Jively hxgh grotind with adequate drainage,
though it s less vulnerable to flooding, road
wagh outs, wet litter; and disease, may require
supplemental measures to handle heavy rain-
falls. Good drainage coupled with an appropri-
ate use of gutters and grading around the
outside of buildings will direct runioff away
from the produiction facility and family home.

Water drainage helps ensure access to the
facility at all times on all-weather roads. t also
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helps secure a safe drinking water supply. Us-
ing grassed outlet areas and buffer strips can
help prevent runoff (and especially rinoff that
may have picked up waste materials from the
houses, storage facilities, roads, or feed bins).

Subsurface drainage, including the natural
flow of groundwater and agricuitural drainage
tiles, yust be protected during construction
and-in all subsequent operations o prevent ex-
¢essive nutriénts or other possible contami-
nants fiom. entering groundwater. Dry litter
storage areas exposed to the weather should be
coverad and have an additional barrier, such as
a plastic tarp, between the.ground and the litter
pad or gravel. If storage structures are used,
they should be built on a concrete base.

Within the house itself, the removal of cake
and wet litter should be part of production; wa-
terers should be ingpected for leaks; and other
measures for mimimizing meisture, such as
stirring, air drying, and ventilation, should be
part of standard operating procedures. Foun-
daticn drains or fooling draths can also be
added to rémove any subsurface water that
might otherwise enter the house.

Maintenance Issues

Proper mainteriance within the house is obvi-
ously important to lessen disease; reduce mor-
tality, and help ensure production efficiency:
Maintaining the exterior of the house is impor-
tant to keeping up appearances. However, the
exterior also contributes to maintaining health-
ful conditions in the interior of the house. Dam-
age to siding, curtains, and roof can affect the
temperature and humidity in the house, or al-
low for pest access. Food bins and equipment
should be similarly checked and maintained in
superior conditon.

Litter Storage Sites
Litter storage sheds, stacks, or windrows

should be convenient to the pouliry house, but

distant enough to reduce disease fransmissions
between flocks or houses. A distance of 100 feet
is reasonable. Storage structures are usually 40
feet wide with a 14-to-16-foot clearance. The
length varies depending on the amount of litter
to be stored. Many storage sheds are three-
sided - a rectangle with one end open. The in-
terior wall should be strong enough fo
withstand the weight of piled litter and the
force of front-end loaders.

Litter stockpiles or windrows should be
properly prepared before litter is laid down. If
the storage time exceeds one month, a pad
frisst bé available, and the stack or windsow
should be covered to reduce flies and odor
pioblems; Litter stored on the bare earth must

" be. completely removed to avoid creating an

area in which high salinity and nitrate-nitrogen
car become a potential source of groundwater
contamination.

Sirailar protective measores apply to the
¢collection and disposal of poulry mortalities.
Sorné traditional practices, especiaily opern bur-
ial pits are no longer feasible and, in some
places, are illegal. Alternative methods, such as
incineration, compesting, rendering, acid pres-
ervation, and fermentation can be used, but
each of these reqhires appropriste structures
and/ or equipment:

The comiposting structure can be conven-
iently attached to the litter storage facility; the
incinerator is miore likely to be located in 2
separate, outdoor ared. Refer to the appropriate

fact sheets on liter storage and pouliry mortal-

ity management for additional material on
these topics.

Using Farm*A*Syst Tools to Make
Improvements

Farmers who need practical help to identify
whiich of their practices or structures may be a
direct risk to the environment or who wish to
gain access 0 new techniques for preventing
pollution can pariicipate irc Farrn*A*Syst, a vol-
untary, program supported by the Cooperative
State Research, Extension, and Bducation Serv-
ice, the Natural Resources Conservation Service,
and the U5, Enwvironmental Protection Agency:

Farm*A*Syst was specifically designed to
help niral residents become knowledgeable
about water pollution risks and to help them
develop an action plan fo correct potential
problems. It is also a useful tool for site selec-
tion and general farmstead planning. Its mate-
rials include assessments of water well design
and location, nutrient contarnination, septic
systems, pesticide and petroleum storage,
household and farmstead hazardous waste and
waste disposal, and other points of intersection
batweern the facility and the environment.

?  SITE SELECTION FOR THE POULTRY HOMESTEAD
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Conclusion

Proper siting and design of a poultry facility is
important to the economy and success of the
wholé aperation. It prevents problems before
they arise, thus saving the grower money, time
and worry, and best of all, i protects the envi-
ronment and community from serious prob-
lems or distressing nuisances,

Poultry farms that are pYoperly desigiied
and meintained reduce the chance of com-
plainits, protect farm workers, and build har-
mony in. the community. Such farms assure
citizens concérned with animal wetfare that the
poultry grower also cares enough for ariimals

to give them a cleen and comfortable environ-

ment. The grower who maintains an approach-

. ,
o

able farmstesd shows the community that be-
ing neighborly is nota defénsive measure, buta

natural part of doing business.
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nccessful, farmers have v operating procedures for dry and
always heen concerned hq‘llld waste management facilities,
about soil and water quality. Today more thart and
ever, achieving this goal requires not only com- v agreements éstablishing the
mitment but hard work: conditions for transferring or
It may be frue that farmers, growers, and decomumissioning the facility.
other producers would not usually call govern- But are these rules oply limitations? Most
ment regulations “helpful.” However, the fed-  envirorimental regulations are a response to the

eral, state, and local regulations that apply to  public’s demand for clean water and its fear
poultry and other livestock operations contain  that growers aré not sufficiently concernied
useful guidarice for siting the facility and man-  about the 1isks inherent in livestock concentra-
aging it properly. tions. Growess are not tnaware of these risks;
but they also know that if their sites are prop-
erly mariaged, the risks are far less than per-
ceived. Looked at proactively, zoning and
permit regulations can help growers break
down the public’s misconceptions and fear of
modern animal agriculture.

Zoning can establish the right of poultry fa-
cilities to exist without resorting to public hear-
ings for spedial use perfiits. Zoning also helps
conitrol urban sprawl; thats, it reduces the sud-
den appearance of highway businesses that
often complain about farms that were estab-
lished long before the highway was-developed.

Regulations can include zoning rules, re-
guirements for construction permits, site in-
spectionis by certified engineers; and filing for
public notice and approval before beginning or
modifying livestock facilifies, particularly for
large units.

The US. Environmental Protection Agency
defines a conicentrated animal feeding operation
(CAFO) as an operation that has more than
1,000 animal units {one animal is a 1,000 pound
beef; and as applied to poultry, it is 100,000
broilers of laying hens, if there is a continuous
overflow watering system; 35000 turkeys;

30,000 laying hens or broilers, if a liquid manure Separation and setback distances may also
system is used; or 5,000 ducks). Increasingly,  be beneficial. They ensure a large land area for
hoywever; states and counties are adding a vari- mantre utilization and management, thus he_lp..-
ety of size and class distinctions to their regula- ing with fly and oder problems and contribut-
tions, based on local perceptions about the ing to the farm’s ultimate sustainability. Deep
facility’s potentially harmful effects onthe ervi-  sefbacks, however, encourage livestock concen-
ronmernt; tration. Once a site is found that meets setback- .
Other regulations usually deemed “limit-  requitements, the incentive Is fo put as many
ing,” apply to the site once operating permits animals as possible on that piece of property.
have been granted. These regulations may in- It is a given that as livestock facilities grow
chude in size and concentration, so does the sizeof the
v restrictions on manureapplications; waste stream and the number of environmental
¥ separation and setback distances, regulations, Growers will get the full benefit of

v recordkeeping, the regulations’ protectionis by participating in

CONFIDENTIAL CARTP220215



Case 4:05-cv-00329-GKF-PJC Document 2505-7 Filed in USDC ND/OK on 08/20/2009

Page 36 of 51

the rulemaking and by perceiving compliance,
not as bnterférence but as an opportunity to
demonstiate their management skifls o the comi-
munity as well as to the regulating agencies.

Thuis, for exainple, growers required to'have
a written manute management plan-can use the
planning process to get more control over when
and how they manage this product — and the
more-control they have, the more likely they are
to use manure as an asset rather than a liability.
They will, ir all likelihood, review conditions in
the houses that may be affecting the quality of
the manure, making storage difficult, and lead-
ing to comiplaints about odors and flies — and
even, perhaps, to bad feelings about massive
land applications. Once satisfactory storage ar-
rangemehts have been made, land applications
can be responsibly and timely planned to
achieve crop nutrient requirements.

Using the Market to Replace
Regulations

Environmental regulations, their benefits not-
withstanding, also have some unintended. con~
sequences. For example, statutes based on
approved practices limit the growers’ incentive
to innowvate. The cost associated with compli-
arice {and the criminalizing ¢f environmental
neglect) actually leads to larger facilities as
growers attemnpt to bring down their per unit
costs. Even more irnportant from this stand-
point, however, is the very foundation of envis
rotimental law: the “no discharge” rule.
Environmmental law evolves from waste
treatment theory that seeks to limit inputs. An
alternative approach based on output stand-
ards would develop the waste as useful prod-
ucts and allow its movement out of the
production ared. The mearketed “co-products”
of the poultry’ operation would then be avail-
able for application or other use as needed.

The traditional uses of manure as ferfilizer,
feed, and energy point to the markets as a:sup-
_plement, it not a substitution, for environ-
‘mental regulation. As alternative waste
management practices develop, growers who
know the market can develop these traditional
and new uses of manure, and deliver their
“nroducts” to the market biologically secure
and envirpnmentally safe. Recent law in fowa.
and some other states, permits manure applica-
tion laws to be relaxed if the growers’ manure

managément plan camshow that the excess has
been sold and 35 being used responsibly. Such
provisions are an indication of where manage-
ment and regulations may be heading for the
future.

At their best, regulations are a reminder
that all of us ‘must work to prevent the unin-
tended consequences of our-activities (i.e., nori-
point source pollution) from Impairing the

«earth’s resources or putting animal and public

health at risk:

Definition of Farming Is
Important

It is essental that growers participate in re-
gional and state legislative, civic, and ad hoc
environmental growups: It can remind those whe
make regilations that “feeding, breeding, and

managing livestock, including to a variable ex-

tenit the preparation of these products for hu-
man use,” is part of the enterprise that
Webster”s dictioriary identifies as farming.

Although commerdial and industrial facii-

ties face stricter restraings, such enterprises are

usually larger and can often pass the cost of
poliution prevention on to third-party custor-
ers. or end users. This privilege is denied the
farmer. Spotty regulations will play havoc in
the market place. When compliance with regu-
lations becomes costly in some localities, farm-
ers ate forced out of business becduse they
canxiot afford the extra expense that their com-
petitors in less regulated areas do not incur.

Again, it is essential that growers partici-
pate as environmental regulations are being
promulgated.
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NAGEMENT

Tihe Clean Alr Act of 1955,

established specific Na-
tiorial Ambient Al Quality Standards
(NAAQS) for six compounds: tarbon monox-
ide, ozone, particulate matter; sulfur dicxdde,
nitrogen oxides and hydrocarbons. Subsequent
reauthorization and amendments (especially in
1970) provided for uniform air quality stand-
ards anid control of emissions. from existing fa-
cilities, That is, the regional U.5. Envirenunental
Protection Agency offices or individual state
reguiatory agencies must monitor air quality,
and design and implement plans to improve air
quality to NAAQS-levels.

The Clean Air Act Amendment of 1990
(Pub. Law 101-549).also included several provi-
sions of concern to producers. of agricultural
products. The most immediate of these con-
verns. are the contribution of manure decompo-
sition to ammonia emissions and the impact of
manure handling on fugitive dust.

Particulate Matter

Particles of solid or liguid material suspended
in air car cavse eve and fhroat irrifation and
harnper visibility. To date, the air quality stand-
ard for particulate matter (PM) concerns com-
pounds above 10 rmicrometers {n} in aero-
dynatnic diameter or PM10. Regulation is pend-

ing, however, to set fhe standard at PMzs. This

new rule, originally drafted to take effect in the
summer of 1997, received widespréad criticism
and was not ehacted. If or when it is enacted,
amumonium nitrate — which is created by pho-
tochernical reaction between ammonia and -
tric acid — will become a larger part of the fotal

problem since the resulting particles are larger-

than Z.5u.
Reducing the formation of parficulate mat-
ter benefits air quality —and. everyone benefits

CONFIDENTIAL

from cleaney air So even without regulations,
growers will Hkely do whatever they can to re-
dugce amionia emissions, that s, to reduce the

moisture content of litter. Indeed, they have —
soinetimes for other reasons — already

adopted management practices that will help
achieve this goal, such as maintaining waterers
in good condition, applying alum treatmenits to
litter (i.e., bedding miaterials), and composting
litter and ‘mortalities.

Technological controls, such as installing

equipment to scrub ammonia before the air is

vented from buildings, may be miore costly
than the-problem warrants. Some technological
controls miay be helpful; however, care should
be tiken to ensure that a technology devised 1o
control a specific problem, such as the genera-
Hon of methane gas, is not expected 10 remedy
ottier problems. For example, covered lagoons
will not do much fo solve the fugitive dust
problem:.

It is important for growers to be aware of
regulatory concerns and evaluate their manage-
ment practices and -prospective technologies
holisticaily. The best practices are afféctive; eco-
nomical, and do no harm tethe environment.

Gaseous Emissions

Goals of the 1990 Clean Air Act indlude redue-
ing emissions to the air that cause acid rain and
protecting stratospheric ozone. Thus, ammonia
{INH3) volatilization from animal and other ag-
rivultural operations is subject fo increased
serutiny:

A variety of gases are.generated during the
decompaosition of poultry wastes. Under aero-
bic cornidifiorns, carbon dioxdde (CO2) is the
principal gas produced; under anagrobic condi-
tons, the primary gasesdre methane (CHq) and

CARTP220215
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(COz) . About 60 1o 70 percent of the gas géner-
ated in an anaerobic lagoon Or pit is methane
and about 30 percent is (CO2 . Trace amounts
of more than 75 other volatile comrpounds have
been identified from degrading amimal waste,
inctuding mercaptans (the oder generated by
skunks and the smell introduded in natural gas
are inv the mercaptan family), aromatics, sul-
fides, various esters, carbonyls, and amines.

Methane, Carbon Dioxide,
Ammonia, and Hydrogen Sulfide
The gases of most interest and concern in poul-
try waste management aré methane, carbon di-
oxide, ammonia, and hydrogen sulfide. The
following paragraphs sumrmarize the most sig-
nificant characteristics of these gases.

¥ Methane., Methane gas forms during
the breakdown of enimal wastes, if the de-
composition process is anderobic, Because
methane is. quite explosive, extreme care is
required when aftempting to generate and
capture this gas for on-farm use.

Further, methane emissions from “rice and
livestock production” and from “all forms
of waste management . . . iAcluding stor
age, treatment, and dxsposal" are spedifi-
cally mentioned as a concerri in the 1990
Clean Alr Act. Methane accounts for about
18 percent of the greenhouse gases that con-
tribute to ozone depletion.

¥ Carbon Dioxide. Carbon dioxide can'be
an asphyxiant when it displaces normal air
in a confined fac1hty Because COy is heav-
ier than ait it remains in & tank or other
well-sealed structure, gradually displacing

the lighter gases. With high-density hous-

ing, gas and particulate levels may in-
rreage, and control becomes more difficult.

Carbon dioxide can increase :s_ubstanhall_y‘
inside the poultry house, depending-on the

_number of birds producing it: Continued

monitoririg of temperature, air removal

rate, and marare moisture content is re-
quired to maintain proper carbon dioxide
concentrations.

¥ Nitrous Oxide and Ammaonia. Ammo-
nia is primarily an irritant and has been
known to create health problems in anirhal

confinement buildings. Iritation of the
eyes and respiratory iract are common
problems from prolonged exposure to this
gas. It is also associated with soil acidifica-
tion processes.

Ammeonia concentration in broiler houses
has increased in fhe past few years. The pri-
mary reagortis that ventildtion rates are re-
duced. to conserve hest in the winter
months. Research also shows that-dust par-
ticdles serve as an ammonia tfrEnSpori
mechanism, so venfing to the outside may

lead to odors near the house and confribute

to overly dry litter inside the house.

Amuiionia conhcentration increases with in-
treasing pH, temperature, and litter mois-
Fre content. I is desirable to maintain litter
moistute in & production house below 30
peteent for ammonia eontrol. Studies indi-

cate: that apunoenia increases bird susceptis
'bizl'it_y‘ to Newcastle disease &nd decreases
fedd intake and egg production.

Nitrous oxide is produced during the
breakdown of nitrogen ferfilizers in. soil,
animal wastes, and nitrate-contamiinated
groundwater, although its major source is
the burriing of fossil fuels. Nitrous oxide ac-
counts for about & percent of the green-
house gases related to humian activity.

v Hydrogen Sulfide. Hydrogen sulfide is
deadly. Humans and farm animals have
been killed by this gas after falling into or
entering a storage tank or building in

which a storage tank was being agitated,

Although only small amounts. of hydrogen
sulfide are produced as compared to other
major gases, this gas is heaviet than air and
becomes more concentrated over time,

Hydrogen sulfide has the distinct odor of
rotten eggs. Hydrogen sulfide deadens the
olfactory nerves (the sense of smell); there-
fore, even if the smell of rotten eggs ap-
pears tohave disappeared, an area may still
be contaminated with this highly poison-
ous gas. Forced-air ventilation or an ex-
haust system helps prevent gas poisoning.
Otherwise, evacuate the area until the gas
can be removed.

Methods used to capture and freat these
gas erissions will have the additional ad-
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vantage of reducing odor They include the
use of covered storage pits or lagoons, soil
adsorpton beds and filter fields, and. ap-
plying litter with soil incorporation. Tech-
nological controls are possible, for example,
installing packed bed scrubbers-in the ponl-
try house or composting area (or wherever

the manure is processed. Newer methods

include burning the manure to produce en-
ergy, which is discussed in AT/2.

Issues Not Directly Related to Air
Quality

Nuisance issues, odor, flies, dust, and noise are
generally regulated at the state or local level.
They can be, but are not usually related to air
quality standards, even though many citizen
complaints and civil suits brought against live-
stock and poultry operators may reference such
standards. These problems are more often re-
lated to improper or mismanaged burial pits,
emissions from: incinerators, and land applica-
tions of poultry waste. They are intensified by
increasing wbanization, unanticipated advetse
weather conditions, and specific, often sea-
sonal, activities in the production cycle. Other
fact sheets in this handbook-deal with these po-
tential problems.

Where to Go for Help

Inforination on achieving air quality standards
and managing air quality problems related to
pouliry production facilities is available from
the U.S. Department of Agriculture, U.S. Envi-
foririenta) Protection Agency, and the U.S. De-
partment of Energy. Poultry associations and.
state water quality agencies can also help.
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Yo e 19505, many
small poulry farms
were in rural aress and produced fresh meat for
city dwellers. The owners were backyard pro-
ducers or family farmers (like your parents or
grandparents) whe raised chickens for their
neighbors to bake or fry on Sunday. But the de-
mand for chickens and eggs grew rapidly, and
an assembly line model of continuous poultry
prodaction and processing raised the stakes.

Now breeder and hatchery operators, feed

mills and chicken, processing plants are “inie-

grated” — owned by a single comparny ~ and
the backyard farmier has retired. The farmer
now contracts with the integrator to grow thou-
sands of chickens under controlied conditions.

No sooner were these changes underway

when a second trend developed: the migration
of many nonfarming residents to settle in rural
areas. The collision of these trends in the same
watershed — that is, the concentrated animial
feeding operations of today’s farms and & bur-
geoning rural population = can lead to mutual
misunderstandings. The community ofteri feels
that growers are making their lives unmecessar-
ily pungent; and growers, many of whom have
been there longer than the town, feel much ma-
ligned. Both sides have valid concerns.

A Confusion of Complaints

Concentrated animal feeding operations, as

many livestock farms are called, have come un-
der considerable scrutiny. One reason for the
attention is concern for the animals” welfare. In
fact, chickens and turkeys maintained in a well-
managed poultry house can be as comfortable
as those raised outdoors, and may be freer of

disease. Veterinary dectors, urdversity facultyf
and growers ate not likely to abandon their re-

sponsibility or respect for the animals, simply
because they have moved them indoors.

Birds muist be kept comifortable, and the

wise grower does not forget the birds them-

selves, who by their behavior speak eloquently

of their condition; they huddle when cold, pant.
and flap their wings when hot; and migrate o
better areas: if the problem is lecalized. The
grower who cares about the birds will be:a fre-.

quent visitor in the: poultry house, coming and
going 4t odd hours to monitor conditions {such
growers will not; however, disturb the birds
wheén it is very hot).

The condition of the litter is another indica-
for of bifd comfort — as are temperature, hu-
midity; air flow patterns and speed, vesitilation
cycles, and gaseous.air contaminarits. Many of

these indoor indicators require engineering

systems and mechanical monitoring. For exam-
ple, growers may want o use a negative pres-

sure system to bring outside air into the

poultry house. The crcnsd is to maintain the right
static pressure and adjust the air inlets 5o that
fresh air comes in high, shoots to the middle of
the house, and stays high as it moves toward
the center aisle. If it is properly mixed with the
in-tiouse air before it flows over the birds, it
will help control odor and prevent cold air
from flowing directly over the birds.

Human health and the environment are
likewise of great concern to growers. Conceni-
trated animal feeding operations can generate
as much or more waste @s an vrban population,
and agricultural runoff does not; like some
other wastewater discharges, pass through a
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treatment plant. Envirénmentally sound ani-
mal waste managerment is, then, an urgent, bat
by no means impossible, priority: Growers:who
use best management practices to ensure

proper waste management — from collection
and storage to composting toland applications
and value-added processing {(e.g., to sell asa
feed ingredient, fertilizer, or soil amendment)
— will not be polluters and their facilities will
not produce intolerable odozs.

Tackling Odor Head on

The basic complaint assodated with concen-
trated animal feeding operations is odor. Even
though odor is venerai]y more irnitating than
dangerous, it often evokes putrage from neigh-
bors. Many growers, who may previously have
ranked odor among the least pressing of their
probléms, are now encouraged tomake ita pri-
ority: Odor, like flies, is ubiquitous and unlikely
to be totally eliminated. But it cari be control-

led. Wherever strong odor is a problem, the
most recent tendency is to: treat it as & pollutant.

and guite possibly to find the grower in non-
compliance with regulations.

Odor may be endemic to feed lots, houses,
litter storage facilities, lagoons, and land appli-
cations, but its strength, or nuisance guotient,
depends on site-specific conditions and man-
agement procedures, such as location, sanita-
ton practices, season, climate; time of day, and

wind direction and speed. Having an appropri+
ate poultry waste management system‘is essen-
#ial, and the most useful odor preventon
measures are therefore found throughout the
factsheets included in this handbook.

Litter is a raturally occurring biodegrad-
able waste. Ammonia and other nitrogen com-
pounds and some gases generated in the
decomposition process are the primary sources
of the offending odor. If the decomposition:
process occurs in the presence of sufficient oxy-
geri, few odors are produced. However, anaero-
bic decomposttion produces many odorous and
some dangerous gases. At least 75 odorous
compeounds can be produced in the decomposi-
Hon prodess, including, for example, volatile or-
ganmic acids, aldehydes, ketoneés, amines,
sulfides, thiols, indoles, and phenols. For this
reasor, It is good management 1o store litter in
a covered, dry stack facility, and to follow

spreading by & method of incorporating the lit-
ter into the soil. Properly applied litter in-
creases plant growth and contributes to natural

. nuirient recyéling (see PWQ/3) with no envi-

renmental daitiage and littie odor.

How Odor Affects Us

The physiclogical sense of smiell, which is pés-
haps never as keen as sight or hearing, can vary
as much as a thousandfold from persen to per-
son, and can be affected by age. Thus, for exam-

ple, childrén under age 5'$eent to like all smells;:

children over 5 do not; though one’s sense of
smell decreases with age. At age 20, people
have: 88 percent of their physiclogical sense of
smell; at age 80, about 28 percent. Other things
that make a difference in one’s sense of smell
are smoking habits, allergies, and head colds.
Behaviotal responses to odor are equally
diverse. Some individuals can be genuinely v
aware of odors that are a riuisance to others, In
addition, ammonia and hydrogen sulfide
should be monitored since both suppress the
sense of smell. Odor fatigue makes it imposst-
ble to smell certain odors, while simple adapta-
fion also accustoms one to gertain smells.

However, studies to determine the effects of

odor on people living near confinement faciti-
Hes or on farms where litter is managed show
that olfactory receptors remew themselves
evéry 30 days; that frequency and duration are
weather related, and that odors can definitely
affect people’s moods and nervous systems and
fause depression and nausea.

Within these limits, it is possible for indi-
viduals to sense the presence or absence of an
odor — even when they cannot quantify ifs five
basic properties: intensity, degree of offensive-
ness, character, frequency, and duration. The
miore accustomed we are to odors; the higher
the threshold must be before we detect them.

Updating Standard Practices

As good management is the key to controlling
odor, so keeping up with new developments is
important for all managers. New developments
are part technological breakthroughs and part
rial and error; and many of thein have been
discovered by farmers solving real life pro’b»
lems. Consider, for example, the growers’ con--
cern for the birds’ welfare and for controlling

2 CONTROLLING ODORS: MULTIPLE PURPOSE MANAGEMENT
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odor: Choices that the grower makes before and.

daring production, for example, abotd which
bedding material to use and what diet to feed
the birds, may contain some of the trade-offs
the grower is losking for.

Somie growers report that they have gotten
good results — better flock health and less odor
— by using recycled paper, leaves or other
green manure as an alternative to-straw bed-
ding material. Others have found that the addi-
tion of phytase to the birds’ diets helps reduce
both ammonia volatilization and odor since the
more effidiently the chickens use phosphorus,
the less they have to exctete. And, a5 the long-

term efféct of this choice may well be that less.
phosphorus is available for land applications,.

the grower who uses phytase obtains a three-
way trade: less nuisance odor, less environ-
mental damags, and better bird performance.

Other management choices for laying op-
erations that reduce odor, contribute to the
flodk’s performance, and protect the environ-
ment inchide flushing the houses with clean
water, keeping the waterers in good condition,
#nd drying the manure. The use of separation
and setback distances, riparian and other buff-
ers and windbreaks, and restrictions omn land
applications on frozen ground or when rain is
predicted -— alsc help control odor and contrib-
ute to thie growers’ bottom line and reputation
for good citizenship.

Above ali, growers should not try to cover
up odors by putting their heads in the sand,
blaming other farm sites, or thinking of their
neighbors as city slickers unused to earthy
smells, Nor should they rely on the other Kind
of cover up: the one that uses chemicals or
other addifives to mask the odér. Most of the
claims for commercial products are still uncon-
firmed.

Here, then, is the fundamental principle:
Know the causes and cures. Unless growers
know how oders are generated; that is, the fac-
tors pmduc_ing them, they cannot know what
control practices can be used to coimter their ef-
fects. Once we have a grip on the causes, four
basic strategies are available.

¥ Of most importance, prevent odor from
developing in the first place. It bears re-
peating: locate ‘the poultry facility away
from other farm buildings and residences,

handle litter inx a dry state asxnuch as pos-
sible, and remove all mortdlitiés 4nd bro-
ken eggs, and spilled feed immediately.

¥ Alter the unpleasant smells by cherhical or
migrobiclogical treatment, That is, use a
collection and storage treatment that can
include’ drying the litter, corposting, an-
aertbic digestion, and disinfection.

¥ Contain. the odors; prevent their escape
into the amnosphere by regular wash-
downs for layer operations to minimize
dustand feathers, and by usiig well-main=
tained waterers, good ventilation equiip-
ment, and biéddihg materials that repel
moisture,

¥ Disperse and dilute odors once they do es-

cape into the atmosphere. For example,

consider the wind direction and other

weather conditions before applying litter,
and plant or take advantage of natural
windbreaks; riparian forests or buffers,
and injection or other soil incorporation
methods to reduce the odorn associated
with Iand applications. In addition, ex-
baust fans can be pointed away from other
buildings or down to the ground so that
stale malodorots air is deflected into the
ground near the housing facility.

Methods used to capture and treat gas
ernissions are needed to protect air quality and
to reduce odor. They inctude the use of covered
storage pits or lagoons, soil adsorption beds
and: Blter fields, and appropriately planned
Jand applications. Odors associated with toxic
gases are proteciive; noxious smeils, on the
other hand are a nuisance and leave us feeling
unprotected. The former trigger safety precau-
tiong; the latter, evoke the strongest possible re-
pugnance, and may increase rather than
decrease now that scientists are coming up
with ways to measure odor,

Adjudicating claims between noses is a
risky business. However, growers are not alone
in this: effort. Assessments of on-farm condi-

tions can be a helpful management tool and a

powerful support in contested cases. Local,
state, and federal natural resource agencies, the
USDA Natural Resources Conservation Service,
angd the Cooperative Extension Service can help
growers z5s6ss thelr management systems, pres
pare appropriate resource management plins,

CONTROLLING ODORS: MULTIPLE PURPOSE MANAGEMENT 3
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and learn how to maintzin simple, but: suffi-
cient records to show that their operations are
effectively managed to prevent both oder and
envirornimental contamiriation.

Conclusion

The best way to deal with odor problems is at
the beginning of the production c¢ycle and
through a commonsénsical approach. The
prbb‘l&ins have mundane erig’ins;‘ they may be
related to improper or mismanaged burial pits,
emissions from incinerators, or land applica-
tioris and intensified by incréasing urbaniza-
tion,  unanticdpated  adverse  weather

conditions, and specific, often seasonal, activi~
ties in the production cycle. Other fact sheets in-

this handbook deal with these practices.
Simultaneously, however, the chemical ba-
sis of odors, variations in detection thresholds,
and differences in the degree of offensiveness
make it imperative to handle the problem of
odor via litter rmanagement and public rela-
tions. Attitudes must always be taken into ac-
count sinte odor is better accepted by

~

individials who see the grower as a friend,
community member, drid neighbor. Protecting
natural resources and improving relationships
may be the long-term sohition to abiding in the
same watershed.
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4 CONTROLLING GDORS: MULTIPLE PURPUSE MANAGEMENT

Other pages In this handbook contain more detatled information on these subjects. Permisgitm Is hereby
granted 10 producers, growers, arnd associations, sanving the politry industry to refroduce this material for
tunther disiribufion. The Pouliry Water Quality Consortium is a coopergtive effori of industry and
gevernment o identfy and adopt prudent uses of poilitry By-prodircts that will preserve the quaiity of water
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Tel: 423 85585470 » Fax: 423 B55-6607
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STRUCTUWS

'undreds of poultry
L rianureflitter  storage
structures have been built as a component of a.
total waste management program on the poul-
try farmstead. Storage facilities help prevent
the possibiiit'y of water pollution and provide
flexibility in the timing of land applications.

They also protect this resource from the
weather and wildlife so that it can be used-asa
fertilizer or cattle-feed.

Manure piles will generate heat, however,
and care should be taken to prevent firesin the
storage facility. Spontaneous combustion in 2
litter star:k is possible, probably as a result of
the buildup of combustible. methane from the
storage of wet and dry Titter. Fires may also ve-
cur if the manure is stacked too close to
wooden walls that may ignite when the tem-
perature in the litter reaches the wood’s flash
point. The exact causes of litter storage fires are
difficult to know, but good managemerit princi-
ples will help protect the litter and reduce the
risk of fire,

Methane Production

Anaerobic bacteria generate about 50 to 65 per-
cerit methane, about 30 percent carbon dioxide,
and a smiller percentage of other gases. If the
moisture content of stored litter is more than 40
percent in & stack with litife or no oxygen, then
conditions are right for anaercbic bacteria to
grow and methane to result. Unvented landfills
have the same problem. Methaneé's specific
gravity isJess than air, however. If the stack Has
adequate pore spaces {or the landfill has venti-
lation pipes), the methane will escape into the
atmosphere

CONFIDENTIAL

PREVENTING FIrRES IN
E/LITTER STORAGE

High moisture levels in stored litter help
create the potential for fires, as does layering

the manure (putting new litter on top of old Iit-

ter). Compacting the litter will trap heat i i the

pile, and failure to provide an adequate ratio of

surface area fo volume can also create prob-
lems.

Tips for Fire Prevention
The following guidelines will help prevent fires
in storage facilities:

¥ Keep the litter dry and do not stack it too
near the open end of the building where it
is more likely to get wet (methane is
flarmumabie in air).

¥ Do'not compact moist cakeor aux it with
dry litter; and do not stack cake or dry
Litter higher than 5 feet or store it against
the wood.,

¥ Daneot compact the dry liter; sincg
compacking creates anaerobic conditions
and prevents the riatural venting of
methane.

¥ Domnoet cover moist litter but allow the
litter to ventpaturally. -

¥ Monitor the resources'in your storage
facility regularly, and remove any '
miaterialy that have temperatures greater
than 180 °F. If the temperatures exceed
190 °F; notify the fire department and
prepare to move the material. Emptying
the storage area will bring the litter out
info the air, so precautions must be taken
against a fire ocourring at this time.
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It is & good idea not to store expensive
equipmient in the litier storage facility.

If you are storing dry Hiter forlatéruse asa
cattle feed, cover it with polyethyléne. This
fechnigue will suppress the femperature
buildup: and reduce the production of bound
nitrogen, a form of protein that tattle are un-
able to digest: '

L]
kS
- o™
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2 PREVENTING FIRES IN MANURELITTER STORAGE STRUCTURES

Othier pages in this hantbook contain more detailed Information on these sublects. Permission is hereby
grarted to producers, growers, and associalions serving the poutiry industry o reproduce th;_s rnaterial for
further distdbution. The Poulty Water Cluaity Consorium: is' a cooperative effort of industry and
government.to identity and atlopt prudent isses of poultry by-products that will preserve the guality of water
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.- . & CONTROLLING STRUVITE
—/ BumLpups

A apnesivm  arrunonium immedia;e-- discharge point should be L5

L¥ A pliosphiate, sometimes inches. Sharp pipe bends. (elbows and tees)
called struvite, is a prayish-white crystalline should beavoided. Instead, use flexible plastic’
salt that builds up on the internal pump and pipe and long sweep elbows for the: direction
pipiftg surfaces used. for lagoon lquid recy- changes. The system (pumps and piping)

cling. It usually appears on metallic surfaces should have siifficient capacity to work only
but can also form on plastics. Steel, cast iron, one-half to two-thirds of the time, and piping
brorize, and brass are egqually susceptible. systéms not in coniinuous use should be

Struvite usually builds up on the internal drained between pumping events:

pump <omponents first, then moves outward )

to the discharge pipes. It often occurs at pipe  Electrostatic Charges

joints; elbows, valves, or imperfections because  Stray voltage is also believed to contribute to
microscopic grit and solids tend to lodge at struvite, Direct grounding of the pump housing
these points, providing a base for the salt to can discharge any static charges. A metal rod
grow. Predicting struvite is difficult because.its shotild be placed 10 to 12 feet into the moist soil

cause is not well known: Design,; maintenance, near the lagoon's edge, and cable connectionis
and management techniques. have been re- at the ground rod and pumg should be checked
searched that can reducé the buildup to accept: periodically for corrosion.

able levels.

Lagoon Management

Pumping and Piping System Lagoons should be propetly sizeéd. New ones
Use only high-guality, low-pressure, self-prim- should be charged at Jeast h‘.'a.lf full of water be-
ing centrifugal or submersible pumps. They fore startup, and the liquid level ishpuld bé
should not be oversized in relation to the pip- brought up to-design levels as soon as possible.
ing network, and showld perhaps beon a timet. Raﬁﬁa‘ﬂ during D&}}'ﬂla'l years dilutes lagoon lig-
The suction pipe should alsé be large enough to uid while exténded periods of hot, dry weather
prevent pump cavitation. Normaliy the suction increase nutrient and sa_lt levels and the rate of
pipe diameter should be one size larger than salt buildup .in re;yrgimg systems. Flushing
the discharge pipe. Locate the pump close to  with fresh water or imrigafing with a portion of
the high-water level to minimize suction lift. the lagoon contents may help.
Replace fine mesh stiction intake strainers-with ¢ —
wire screens of baskets of I-inch mesh or larger. Acid Cleaning
'I'%ne :dlla.meta sheulc;i be at least iwve: times the Salts can be dissolved with dilute acid treat-
'dza_meter of the suction pipe. Siruvite will also ments. Several doses followed by flushing the
build up-on the screens. spent adid. solutions will be needed to treat

Use nonmetallic pipes and fittings. Pipes heavy buildups. A more thorough and miore
should be large enough to maintain flow ve- costly method is to install an acid recirculation
locities between 3 to 5 feet pier second; the mini- loop. Use a 150-galion acid-resistant tank as the
mum pipe diameter at any point except at the reservoir. You will need enough solution to fiil

~
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the pipe length and somie in reserve to keep the
recirculation pump primed. Use the accompa-
nying table to determine how rmuch add you
will need.

Table 1.—Amount of solution needed for
zoid cleaning using an acid recirculation
i loop, _
SOLUTION NEEDED
DIAMETER OF FIPE PER FT OF LENGTH
[INCHES) {GALLONS)
10 008
15 0.13
20 .20
25 (10vat]
30 0.43
440 : 470
60 _ 153

To reduce the size of the tank, isolate sec-
fions of the line with valves and girculate the
acid through only one section. The flush pump
suction is switched from the lagoon and con-
Hiected to the botiom of the acid tark with a

"
I

qnick-conméct coupling. A 1-inch line returns.
acid from the end of each treated pipe section
to the fank.

Hydrochlori¢ dcid can be purchased at
most chemical sipply houses 